This research focuses on developing a quality model for semantic standards. A lot of semantic standards are available in different industries. Often these standards are developed by a dedicated organization. While these organizations have the goal of increasing interoperability, there is no way to determine the quality of such a standard. This research will provide quality attributes relevant to semantic standards. A theoretical grounded model is created and validated by 19 experts through a survey. Based on these findings a quality model to assess the quality of semantic standards has been constructed.
INTRODUCTION
With the introduction of XML and the Internet, e-business became available for many companies. Much focus is nowadays on the concept of inter-organizational interoperability: the ability of two or more social-technical systems to exchange information, to interpret the information that has been exchanged and to act upon it in a appropriate and agreed-upon matter [22] .
Research has shown that a lack of interoperability costs the automotive industry in the USA an estimate of $ 1 billion per year and a delay of two months in the introduction of new models [3] . Standardization is a way to achieve interoperability. A standard, in the simplest sense, is an agreed-upon way of doing something [24] . Semantic standards are used to communicate and cooperate with partners, suppliers or customers in a efficient and effective way. These semantic standards describe the meaning of information and syntax of messages that are exchanged. A semantic standard is a mean to achieve the goal of interoperability. The extent to which a semantic standards is capable of providing an effective contribution to this interoperability can be described as the fitness for use. So a qualitative good standard is able to achieve a high level of interoperability.
Although these standards are usually developed with the best intentions, they often have quality issues like difficult to understand, multiple interpretations, etcetera [12] . Hardly any study has been done to determine which quality aspects increase interoperability. This study will focus on developing a quality model for semantic standards.
Background
Most of the IT-standards are developed outside traditional standards developing organizations (like ISO or NEN), in so called industry specific consortia (like W3C or OASIS). Semantic standards are even a step further, they are often developed in a separate organization dedicated to one specific industry standard. An example is the HR-XML standard developed by the HR-XML Consortium.
Because there are so many different consortia, the quality of a standard can differ quite a lot between them. It is remarkable that little is known about quality of semantic standards. If standards are being developed to increase interoperability, the degree in which interoperability can be achieved will most likely be influenced by the quality of the standard. A research among 37 SDOs (standard developing organizations), including international standards like XBRL, HR-XML, ACORD, HL7 and national standards like SETU, StUF, Aquo, shows that more than 90 percent of these organizations think that the quality can be improved [13] . A large majority thinks an improvement of their standard will contribute to better interoperability. It is, however, difficult to improve quality if the quality is not known. More than 80 percent of the questioned SDOs would like to use a tool to assess the quality of their standard if it is available.
Problem statement
To date there does not exist a quality model to assess the quality of semantic standards. While most standards are developed to increase the interoperability in specific domains, there is a lack of methods to assess the quality of these standards. In a business environment where there is an increasing exchange of information, it becomes more and more important to develop standards of high quality to improve efficiency and effectiveness of communication and cooperation.
Research questions
Since there is a need for a quality model for semantic standards, research on this specific area is required. The goal of this study is:
To build a quality model for semantic standards.
To achieve this goal, the following research questions have been constructed: Question 1:
• What structured set of quality attributes determine the quality of a semantic standard?
Sub question:
• What can we learn from other disciplines?
The results will be a structured list of quality attributes that are applicable to the domain of semantic standards. A description will be made for each quality attribute including a definition. A validation will be performed to determine the extent of usefulness to practice of this model.
The outline of this research is as follows. In section 2 the research will be explained. The method used is described in section 2.1. To create a model to assess the quality of semantic standards, we first take a look at the literature. A literature study has been conducted to find quality attributes which can determine the quality of a semantic standard (section 2.2). A model is constructed based on the findings in literature (section 2.
3). This model is validated through a survey (section 2.4). Based on the finding is the survey, a second improved quality model has been constructed (section 2.5).
RESEARCH
This research is conducted using the Design Science principle as explained by Hevner [16] . Hevner created a conceptual framework and clear guidelines to understand, execute and evaluate scientific research. "Design science addresses research through the building and evaluation of artifacts [...]" [16] . This process is inherently iterative, and consists of a build and evaluation step. This cycle is repeated until the appropriate business needs are satisfied.
The artifact we are creating is the quality model for semantic standards, evaluated by a survey. The explanation and our utilization of design science can be found in the next section.
Methods/approach
As described above we will be using the Design Science method to structure this research. We will conduct 1.5 cycles of a design cycle for developing the artifact 'quality model for semantic standards'. First we start with the build phase. In this phase we will use theories available in literature to create a draft model, which will be our artifact. We start by looking at available literature (section 2.2 Literature) which will be our source to create a quality model (section 2.3 Draft quality model). Second, we will assess this model (the artifact) through an evaluation (section 2.4 Survey). Our chosen method of evaluation is a survey, more on that choice can be found in the corresponding section. These two steps complete the first iteration of the design cycle. The design artifact becomes more relevant and valuable with each iteration [16] . After our first iteration, a second iteration is started, consisting only of build phase. The evaluation results of our survey is used to refine the artifact (section 2.5 Quality Model). A improved model is created which ends the 1.5 cycles of the process.
Literature
We start our research with the build phase. In this phase the goal is to gather all relevant information from different quality domains which could be used in the quality model.
Recent study have identified a research gap on quality of transactional standards [11] . A systematic literature study was conducted that covered the top 25 journals of information systems. Since there is no quality model specific for semantic standards, we need to look at literature that might have some parts in common. Three main research areas have been looked into; product quality, data-and information-quality and information systems/software quality. These areas all have a history in quality research and have some parts in common with semantic standards.
Most notable authors in the field of product quality we looked in to are; Crosby [5] (1979) and Garvin [14] (1984) .
There is lots of research about quality conducted in the field of Information systems/software quality. McCall [4, 19] Table 1 shows the results of this study. We listed the quality attributes with the sources. Some authors have used the same attributes in their quality framework. The columns describe from which discipline they are originating. The definitions we used can be found in Appendix A. [7] ISO 9126 [26] Diversion possibility
Delen [7] Durability Garvin [14] Ease of operation Wang [28] Efficiency Naumann [20] Wand [27] Boehm [2] McCall [4, 19] Dedeke [6] Delen [7] Dromey [9, 10] ISO 9126 [26] Explicitness ISO 9126 [26] Extensibility O'Brien [21] Fault tolerance Dedeke [6] ISO 9126 [26] Features Garvin [14] Katerattanakul [18] Flexibility Wand [27] Wang [28] Boehm [2] McCall [4] Delen [7] Free of error Kahn [17] Naumann [20] Wang [28] Dedeke [6] Value-Added Delen [7] ISO 9126 [26] 
Draft quality model
Based on the literature we found in the previous section we continued the first build phase. We used the findings of our literature search to create a draft quality model. This is the first version of the artifact, and after the evaluation phase a second quality model will be created.
After conducting a thorough literature study on quality aspects, which provided us with a list of all possible quality aspects, we constructed our model. This draft model is heavily inspired on the ISO 9126 model, especially the categorization (we will come to that later). The ISO 9126 model is a popular framework and is commonly used to assess the quality of software. The attributes present in the ISO 9126 model are well defined and provided us with the base of our quality model for semantic standards.
We have selected the attributes that we think are relevant to determine the quality. While we are convinced these attributes are contributing to a quality model for semantic standards, we understand that this is a draft model. The selection is made based on the knowledge we acquired while working on this subject and reading available literature. This model will be checked with experts in the field of semantic standards to verify our selection.
Categorization
To categorize our selected quality attributes, we used the ISO 9126 model as starting point. The categories we included in our draft model are: Functionality, Reliability, Usability, Portability and Maintainability. These categories are also present in the ISO 9126 model. They represent a view with clear boundaries. Each category is focused on a specific part of the whole entity. So if the user of the quality model is only interested in a specific quality area of a semantic standard, say functionality, the user could look at those attributes inside that category (suitability, accuracy and compliance in this case).
Adoptability and Openness are two categories that were added as category. Acceptance and the Availability is a way to achieve
Figure 1 Draft quality model
interoperability, which is a goal of a semantic standard. The availability itself can be seen as a broad definition. Therefore Availability is divided into two quality attributes. One aimed at the providing tool to aid in the process of implementation, the other aimed at the availability of support needed to successfully implement the standard. The Openness category was added because the ISO 9126 framework was not focused enough on the organizational aspects of a semantic standard.
The first model can be found in Figure 1 . Seven categories have been used to group the different quality attributes.
Elements of draft model
We will discuss every attribute we selected in our draft model. The definitions of each attribute will be followed by an application of that attribute to the field of semantic standards.
Suitability (definition adapted from ISO 9126 [26]):
The capability of the standard to provide an appropriate set of functions for specified tasks and goals.
Standards are being used to overcome interoperability issues. It is important that the standard contains the functions to do this.
Accuracy (definition adapted from ISO 9126 [26]):
The capability of the standard to provide the right or agreed results or effects with the needed degree of precision.
Does the implementation of the standard do what it is supposed to do? Does it live up to the expectations?
Compliance (definition adapted from ISO 9126 [26] ):
The capability of the standard to adhere to standards, conventions or regulations in laws and similar prescriptions.
This can come from government or the industry. Financial reports are a good example. To what extent a these elements included in the standard?
Maturity (definition adapted from ISO 9126 [26]):
The capability of the standard to avoid failure as a result of faults in the standard.
When there are not many bugs in the standard, errors will not likely occur. The amount of unsolved bugs or the amount of changes in a release might be a good indicator for this. If the standard is mature, often there is a stable release schema for new versions.
Fault Tolerance (definition adapted from ISO 9126 [26]):
The capability of the standard to maintain a specified level of performance in cases of faults occurring in the implementation.
It is possible an error occurs. The amount of manual work needed for correcting an error can be a good indicator. Can the implementation continue to work with the error?
Consistency (definition adapted from Stvilia [25]):
The extent to which similar attributes or elements of an information object are consistently represented using the same structure, format, and precision.
All information should not be contradicting. Contradiction will most likely lead to errors in use or implementation.
Understandability (definition adapted from ISO 9126 [26]):
The capability of the standard to enable the user to understand whether the standard is suitable, and how it can be used for particular tasks and conditions of use.
Is all the information easy to read? Complex documents will not lead to better implementations. The way specifications are written can be a good indicator.
Install-ability (definition adapted from ISO 9126 [26]):
The extent to which the standard can be implemented easily.
Is the standard easily installed into existing information systems or organizations?
Learnability (definition adapted from ISO 9126 [26] ):
The capability of the standard to enable the user to learn its application.
The time needed for a user to learn the use or implementation of the standard.
Co-existence (definition adapted from ISO 9126 [26]):
The capability of the standard to exist next to other standards.
Can a standard function properly next to another standard, set up for the same goal? Is it possible to access the same information, or does the information use different naming for example?
Replaceability (definition adapted from ISO 9126 [26]):
The capability of the standard to be used in place of another specified standard for the same purpose in the same environment.
Is it possible to replace the current standard with a newer version without much hassle? Does the standards provide backwards compatibility?
Changeability (definition adapted from ISO 9126 [26]):
The capability of the standard to enable a specified modification to be implemented.
Does the standard provide possibilities for committing changes to the standard? Does the standard provide the option to add localization functions or code-lists? How long does it take to change something in the standard?
Stability (definition adapted from ISO 9126 [26]):
The capability of the standard to avoid unexpected effects from modifications of the standard or environment.
New versions emerge over time, as well as new hardware or infrastructure. Does the standard keep its level of function after changes?
Testability (definition adapted from ISO 9126 [26] ):
The capability of the standard to enable implementations to be validated.
Is there a way to test an implementation? The availability of template implementation might help. Is it possible to get a certification?
Acceptance:
The extent to which the standard is used by different users.
How well is the standard used in a specific domain? A measurement can be the market share of a standard.
Availability tools:
The extent to which the standard provides tools for implementation.
Implementing the standard should be as easy as possible. Additional tools to support the implementation should increase it use. Does the standard developing organization provide methods to let the standard communicate with other software products?
Availability support:
The extent to which knowledge and support is available.
To use a certain standard knowledge is needed to implement it successfully. Is there enough knowledge and support available? How fast do you get response from the support department? Is there some external consultancy available for this standard?
Authority (definition adapted from Stvilia [25] ):
The degree of reputation of the standard in a given community or business area.
Some standards are highly valued by certain users. This might be because the standard is of better quality. Interoperability is achieved when everybody is connected to each other, more users is better interoperability. Higher reputation of the standard might increase the use.
Decision making (definition adapted from Delen et el. [7]):
The organizational characteristics of the standard developing organization and the way decisions are being made.
How does the standard come to its decisions. Consensus, open meetings, how are the intellectual property rights arranged?
Openness specification:
The extent to which the standard provides free to use specifications.
Is the specification available for everyone without additional costs or efforts?
Survey
According to Hevner, evaluation is a crucial component of the research process. [16] It provides valuable feedback to the development of the artifact. "A design artifact is complete and effective when it satisfies the requirements and constraints of the problem it was meant to solve" [16] . The evaluation is being conducted as final step in the first design cycle iteration.
Evaluations can take place in different ways, some examples of evaluations are; surveys, experiments, simulations or case studies. In this research a survey was selected. A survey has some major advantages for our purpose of getting feedback on our quality model. A survey is conducted in the field, not in a laboratory. This will ensure the information gathered will be relevant for the next iteration in the design cycle as it contains information about the business context it is meant to be used in. Another advantage of a survey is that you do not have control over the participant. There is little interference which will provide us with honest, unbiased answer to the questions.
This survey had two main goals; first to check what the experts think are important quality attributes for semantic standards, second to check if our chosen quality attributes are relevant for assessing the quality of semantic standards. These two parts were clearly separated in the survey to ensure our model did not bias the respondents. The model was introduced after the first part.
The first part of the survey consists of our large list of quality.
The following question was asked:
Q1. Which elements do you think are in some way relevant for assessing the quality of a semantic standard?
The choices were our previously found 70 quality attributes, presented with a checklist where multiple answers were possible. A button was place above the question that provides a pop-up window with a list of all quality attributes and definitions.
The next part of the survey was about our model. The goal of this part was to determine if our selected quality attributes should be included in the model. Furthermore if quality attributes selected in the first part of the survey were not included in our model, in which category these attributes would belong.
We have separated the questions per category. First a definition of the category was given, and then our selection of quality attributes was listed. After giving a definition of our selected quality attribute we asked the following question per attribute:
Q2. Do you agree that SUITABILITY should be included in the model?
We repeated the same type of question as Q2 for every quality attribute in each category, with a definition of that specific attribute. The last question of the category was:
Q5. Which of the your previously selected attributes should be added to this category?
Here the possible answers were the selected attributes from the first part of our survey (Q1), presented in a multi-selection checkbox. To remind the respondent of the definitions of the answers giving at Q1, a button was placed below the question that provides a pop-up window with a list containing all quality attribute and definitions.
These questions were repeated for each of the 7 categories. On the final page of the survey some questions were asked about the survey and relevant questions about their expertise.
Results
The survey was conducted among 27 people who have some relationship in the field of semantic standards. Some of the participants work at research institutions or universities, others have been involved in the creating process of a semantic standards. The years of experience in the field of semantic standards varied between 1 year and 25 years. Of the 
Part 1
At the first part of the survey, consistency, interoperability and openness specification were considered the most relevant for assessing the quality of semantic standards with a score of respectively 16, 14 and 13 at the first question. See Table 2 for a summary of the results. All attributes were selected at least one time, except 'Attractiveness', which was not selected a single time. The full list of answers can be found in Appendix B. The top 16 answers contained 8 quality attributes which are also present in our draft model.
Part 2
The second part of the survey was about the model we created. The goal here was to check if the attributes chosen were appropriate for assessing the quality of semantic standards. Table 3 shows the results gathered from the second part of the survey. Two respondents answered "Not Applicable" on respectively question 7 and question 15.
A Cronbach's alpha was calculated on the questions regarding the specific quality attributes used in the model. Cronbach's alpha is a measure of how well individual variables vary, indicating the reliability of the single factor representing the multiple individual variables. Since the individual variables all measure the same construct, namely the quality of semantic standards, it is possible to calculate this alpha. The Cronbach's alpha was 0,846. The rule of thumb is that a Cronbach's alpha greater then 0,70 can be considered good, 0,846 is very good.
To the questions about which previously selected attributes should be added to the corresponding category only the most significant answers are listed here. For a full list of given answers, please refer to Appendix B. At the Usability category Learnability has a Mean of 2,89 which is also one of the lowest, only Authority scores lower. Install-ability scored a Mean of 3,68, but was only selected one time in the question about adding it to this category. Accessibility was selected 5 times to be added to this category, the same amount as Understandability and Usabilty which were already present in the model.
Co-existence and Replaceabilty both scored quite well at their individual questions, respectively 3,47 and 3,61. Remarkable to note was that only of the respondents that selected those two attributes in the first part of the survey, 2 and 1 respondents chose Co-existence and Replaceability to be added to this category, Portability. Adaptability and Interoperability were selected more than 3 times, respectively 4 and 3 times.
At the Maintainability category we only see one remarkable thing. While Changeability scored one of the highest with a Mean of 4,00 and a low standard deviation (0,745), it was only selected 5 times at the first part of the survey, and 2 times to be added to this category.
Openness Specification was chosen 5 times to be added to the Adoptability category and 4 times to be added to the Openness category, with 50% and 60% of the respondents selecting that attribute.
Authority score the lowest Mean of 2,74 of the survey at the Openness category. A full list of all answers given can be found at Appendix B.
Open questions

Discussion
The first part of the survey provided us with interesting results.
Because we did not present our model before the first part, the participants gave unbiased answers. Half of the attributes present in our model have also been selected by the participants. The attributes which were selected by more than half of the participants are candidates to include in the second quality model.
The results of the second part of the survey learned us that four attributes (Fault tolerance, Learnability, Authority and Coexistence) scored a Mean lower then 3,5 (see Table 3 ). All other attributes were higher with a peak of 4,65 of Consistency. This is an indicator that our selected attributes (minus those four) present in the model are contributing to the goal of assessing the quality of semantic standards.
It was remarkable to see that not all attributes selected in the first part of the survey, and present in our model, returned at the specific categories. An explanation of this can be that some respondents did not find it necessary to add the already present attribute to the category. It can be seen logical that when a respondent agreed to include an attribute to the model just a few questions before, he did not want that attribute to added somewhere else, so that might have been a reason not to select that answer.
To give an explanation to why the respondents did not select a certain attribute at the first part of the survey, and valued the attribute quite high at the individual question, might be that the respondent did not read the definition. At the first part of the survey the definition list provided by a button. A list of 70 attributes with definitions emerged in a pop-up window. Although no evidence was found, it could be that some participants did not press the button to view the definitions. It is possible the participants saw the definition at the corresponding page for the first time. This might explain the lack of choices in the first part, and high score at the individual questions. For example 'Decision support' might have an unknown definition to the respondents at the beginning of the survey and based on that it was not selected, but when they were forced to read the definition in the second part, it was considered a good attribute.
Quality model
Based on the results and feedback of the survey, we started a second iteration of the design cycle of Hevner [16] . This second iteration will only consist of the build phase of the artifact quality model for semantic standards. This resulted in a adjusted list of definitions, specific for semantic standards. Some attributes were combined to reduce the ambiguity and overlap. After the new definitions-list was created, a second model was built. Feedback from the survey was included in the new model.
Before constructing the second model with the acquired data, the definitions of all quality attributes were looked after. Because of the feedback about the definitions indicated there was a lot of overlap, we reevaluated the attributes and definitions, some attributes were combined. This resulted in a reduction from the initial 70 attributes used in our first model, to 35 newly defined attributes. Fault tolerance, Learnability, Authority and Co-existence were not used in this new model, because the survey learned us those attributes were not relevant for semantic standards.
New categories
In the process of grouping and re-defining the attributes, we categorized the new attributes into three new and different categories; Specification, Organizational aspects, Implementation. These creation of these categories was inspired by one of the respondents who suggested this approach. It provides a separation of concerns which can be useful in practice. If someone wants to compare quality attributes associated to the implementation of the standard in different products, you only have to look at the implementation category.
The Specification category is everything that is about the specification. A good rule of thumb is looking at it as a manual for the standard. The Specification handles all the elements which can be seen as 'the product'.
The Organizational aspects category is about the control of the standard. It defines how the standard is originated and how the process of development and maintenance is arranged.
The last category is the Implementation category. Here are all the attributes related to the implementation of the specification. It is related to practice, when a specification is used and a standard is functioning in a certain (business) environment.
Second model
After the new categorization and definitions were made, the next step was to update our initial model. In the first model the categorization was inspired by the structure of the ISO 9126 model, but due to the feedback received from the survey, a different approach was needed. The categorization of Specification, Organizational aspects and Implementation were found to be more useful, especially considered the context of semantic standards.
The quality attributes from our draft model were included in the second model, except Fault Tolerance, Learnability, Authority and Co-existence. These four attributes were left out based on the results of the survey. Results of the first part of the survey provided us with the addition of the following attributes to the model:
Interoperability, Correctness, Completeness, Adaptability, Reusability, Accessibility, Availability, Free of error, Extensibility.
These attributes were selected by more than half (52,9%) of the respondents.
The next step was to look at the newly created definitions list and see if some attributes were merged into one attribute. 'Correctness' and 'Free of error' is an example of two attributes which was merged into one.
Figure 2 Quality model
The resulting quality model is presented in Figure 2 .
Combining elements
The grouping and re-defining of the attributes was done in small iterations. First the definition were looked into. Attributes with similar meaning were grouped together. After several groups were formed, the context was looked at. It was decided if the attribute belongs to the specification, organizational aspects, or implementation category. This process was repeated until every attribute was assigned to the new category.
For example, the attributes Maintainability, Flexibility, Changeability and Customizability were combine into one attribute 'Maintainability'. If you look at the new definition of Maintainability:
The capability of a standard to provide a flexible way to modify, change or customize the implementation of a standard for use in different specified environments.
You notice that elements of all these attributes are combined. This give Maintainability a new definition specific for semantic standards.
All quality attributes and their classification can be found in Table 4 . The column 'Similar meaning' is representing the quality attributes that were combined. The degree to which the standard is appealing or attractive to the customer. Attractiveness Security The capability of the standard to protect information and data so that unauthorized persons or systems cannot read or modify them and authorized persons or systems are not denied access to them.
Integrity Accuracy
Complexity
The degree of cognitive complexity of a standard relative to a particular activity.
Compliance
The capability of the standard to adhere to other standards, conventions or regulations in laws.
Conformance
The degree to which the standard meet established software, hardware, and communication standards.
Consistency
The extent of consistency in using the same values (vocabulary control) and elements to convey the same concepts and meanings in a standard.
Durability
A measure of the standards product life.
Features
The extent to which the standard provides secondary/supplementary/more advanced functions and technologies. Reusability Extent to which a standard can be used in other applications.
Testability
The capability of the standard to enable modifications to be validated.
User-friendliness The extent to which the standard is adjusted to the knowledge and experience of the users.
Amount of Info
The amount of information provided by the standard.
Openness Specification
The extent to which information about the standard is available, is easily retrievable and can be used freely.
Accessibility, Navigation
Organizational aspects Stability The capability of a standard to avoid unexpected effects from changes of the specification of a standard.
Robustness
Decision making The organizational characteristics of the standard developing organization and the way decisions are being made.
Explicitness
The capability of a standard to provide insight in the current operating status of the product Objectivity The extent to which the standard is operating unbiased (unprejudiced) and impartial.
Serviceability
How well the standard handles users' enquiries.
Availability
The degree to which the standard is available for every user when and where he or she needs it. Implementation Correctness The extent to which an implementation of a standard is correct and reliable in use and satisfies its specification.
Free of error
Maintainability
Flexibility, Changeability, Customisability
Extensibility
The extent to which a standard provides possibilities to extend the capabilities without affecting other parts of the implementation, without degradation of other quality attributes.
Scalability
Reliability
The capability of the standard to maintain a specific level of performance when used in a certain context.
Performance, Perceived Quality, Resource behaviour, Efficiency Adaptability The capability of the standard to be adapted for different specified environments without applying actions or means other than those provided for this purpose for the standard considered.
Operability
The extent to which standard is easily operationalized and kept in operation. Manageability, Ease of operation
Portability
The capability of the standard to be transferred from one environment to another. Diversion possibility
Time behaviour
The capability of the standard to provide appropriate response and processing times and throughput rates when performing its function, under stated conditions.
Timeliness
Analysability
The capability of the standard to be diagnosed for deficiencies or causes of failures in the standard, or for the parts to be modified to be identified.
Traceability
Fault tolerance
The extent to which the standard remains a certain level of performance in case of failures. Degradability, Recoverability
Installability
The capability of the standard to be installed in a specified environment.
Interoperability
The capability of the standard to interact with one or more specified systems.
Maturity
Replaceability
Cost-effectiveness The extent to which the cost of collecting appropriate knowledge and implement the standard is reasonable.
CONCLUSIONS
We take one step back and recapitulate what we have done. We start at answering the research questions.
Question 1:
We have used the process of design science to construct a quality model which has been validated and improved based on expert opinions gathered through a survey. This structured set, or model, contain quality attributes which have been tested by experts. The quality model provides a simplified yet more sophisticated categorization.
A comprehensive list of quality attributes collected from different fields of research we constructed. We have seen that different disciplines use similar names for as their quality attributes. Differences are small, and resulted in a combining different attributes together into a new comprehensive list, specified for semantic standards.
The importance of this study lays in the fact that no quality model for semantic standards are present to date. This research provides a first step towards constructing such a quality model. The results show that quality attributes from different areas of research are not always compatible with semantic standards. A new definition list have been constructed to overcome this lack of knowledge. 
Future work
